Some  System/34  Prices  Also  Cut 

IBM  34, 38  Get  Volume  Discounts 


Shake  hands  with 
our  new  SYDOC: 
It’s  a  Doctor  of 
Maintenance  and 
Documentation! 

Call  (201)  568-9700. 


WANTED:  Maintenance  and  Documentation  Expert. 

Must  be  willing  and  able  to  perform  the  kinds  of  jobs 
creative  programmers  hate -including  maintenance 
of  complex  COBOL  programs  and  documentation  of 
new  ones.  Long  hours  and  low  pay.  No  vacation  or 
other  fringe  benefits.  No  opportunity  for  advance¬ 
ment.  Only  fully  qualified  applicants  need  apply. 

How  .many  replies  would  you  get  to  an  ad  like  that?  Just 
about  one-from  SYDOC.  our  new  Structured 
Documentation  System.  It's  a  glutton  for  punishment! 

While  it’s  a  product  of  the  workfs  most  successful  sort 
manufacturer,  SYDOC  is  not  a  sorLprogram.  Technically,  it's  a 
COBOL  post-processor.  Actually,  it's  like  adding  a  workaholic 
programmer  to  your  staff.  Here's  why: 

It’s  been  estimated  that  as  much  as  80%  of  your  EDP 
budget  goes  into  modifying  existing  COBOL 
programs.  Just  understanding  the  underlying  logic 
and  structure  of  these  programs  can  eat  up  a 
tremendous  amount  of  programmer  time.  Fortunately, 
SYDOC  now  alters  that  costly  situation. 

1.  SYDOC  makes  programs  understandable  at  a 
glance.  It  operates  like  an  X-ray.  It  takes  a  look  at  any 
COBOL  program  and  outputs  structured  charts  that  tell  you 
everything  you  need  to  know  about  the  program  in  question 
-its  logic,  organization,  hierarchical  structure,  variables,  and 
relationships  between  statements. 

Armed  with  this  knowledge,  the  insertion  of  new  code 
becomes  fast  and  easy.  You  can  qmckly  pinpoint  code  to  be 
changed.  And  yoi/re  far  less  likely  to  introduce  new  bugs, 
because  you  understand  the  program's  logic. 

2.  SYDOC  is  a  great  documentor  of  COBOL  programs. 
Most  programmers  hate  to  do  documentation.  But  SYDOC 
loves  it-  and  consistently  produces  structured 
documentation  pf  the  highest  quality. 

SYDOC  is  as  easy  to  use  as  your.  COBOL  compiler.  Every 
time  you  modify  a  program,  SYDOC’s  charts  record  that 
change;  As  a  result  you  can  always  count  on  updated,  highly 
accurate  documentation.  And  SYDOC  will  never  leave  you 
for  a  higher-paying  job  in  some  tropical  paradise. 

‘3.  SYDOC  is  a  slick  management  tool.  It  allows 
managers  to  establish  uniform,  structured  documentation 
standards  and  stick  to  them.  The  natural  human  reluctance 
to  perform  documentation  is  no  longer  a  factor.  That  chore  is 

done  by  the  computer,  not  the  programmer. 

So  if  you'd  like  to  increase  your  programmer  productivity  and . 
decrease  the  pain  and  suffering  that  generally  accompany 
maintenance  and  documentation,  contact  us.  Dr  SYDOC  will 
be  glad  to  make  a  house  caH! 


Syncsoit  Inaxporated  560  Sylvan  Ave,  Englewood  Cliffs,  NJ.  07632 


J 


(617)475-5040 


% 


And  they  re  right  by  the  phone. 

Every  call  handled  by  a  specialist  Every  specialist  right  away.  If  not,  other  members  of  the  team  will  be 

backed  by  a  team.  consulted  automatically. 

When  you  have  a  software  question,  time  is  of  the  From  then  on,  the  team  is  responsible  for  getting  that 

essence.  Your  business  could  depend  on  a  fast  answer.  problem  resolved  And  they'll  stay  on  it  until  they  do. 

That's  the  reason  behind  Digital's  Telephone  It's  all  part  of  Digital's  commitment  to  provide 

Support  Centers  in  North  America,  Europe,  Japan,  and  you  with  the  most  advanced,  most  responsive,  and 
Australia.  most  comprehensive  software  support  anywhere. 

If  you  subscribe  to  this  service,  you  can  call  the  For  more  information  about  Software  Product 

center  if  you  have  a  question.  As  soon  as  we  take  Services,  contact  your  local  Digital  office, 

your  call,  we'll  retrieve  your  customer  file  electroni¬ 
cally  from  our  data  base  and  put  you  in  touch  with  a 
software  specialist,  who  will  be  backed  by  a  team  of 
experts  in  your  particular  Digital  operating  system. 

Often,  this  specialist  can  handle  your  problem 


We  change  the  way 
the  world  thinks. 


Managers  on  the  Move. 


RAYMOND 


Jntroducmg  tomorrow* 


1313)994-3200 


In  the  $25,000  Range 

Users  'V ery  Satisfied'  With  Average  Model  DF2M 


Local  Fees  Pay  Operating  Cost 

Environmental  System  Shaping  Area's  Future 


Education  Group 
Elects  Three 
As  Officers 

BOULDER,  Colo.  —  Qaose, 


■  CMS  &  non-CMS  minidisks 

■  Full  or  "changed  only"  tiles 

•  Supports  device  migration  (tor 
example.  3350  to  3380) 

•  Standard  label  tape  support  tor 


•  Packing,  encryption,  and 
chargeback 

□  Send  product  literature.' 

□  Call  me  with  details 

□  Add  me  to  your  VM  Products 
mailing  list 


Minidisk  Backup 
8c  Restore  Utility 


(703)  821-6806 


Complex  Implementation 


Solar  Group  Sees  Light  in  Management  Tool 


RELIABILITY:  It's  It*  independent  software  indutfiry': 
most  extensive  service  organization.  Worldwide, 
more  ttian  800 people  staff  42  Cincom  offices  one 
support  26  independent  agents  Our  service  net¬ 
work  totafc  68  locptions  in  47  countries. 


i  of  the 


^HCincom  Systems 


i  that  social  guidelir 


pability. 


In  U.S.,  Emphasis  on  Economics 

Swede:  Europe's  Tech  Policy  Politically  Based 


SAVE  ¥5  50% 


On  IBM  Installation  or  Deinstallation 


LET  OUR  EXPERTS  HANDLE  YOUR 
IBM  37Qf303x  SYSTEM  AND  YOU’LL.. 


French  PTT  Expands  Efforts 
To  Switch  to  Electronic  Directories 


(BCincom  Systems 
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TSI  International  is  putting  Information  management  in  a  money-saving  light. 
We'd  like  to  show  you  how,  ot  one  of  our  half-day  management  seminars. 
The  quality  is  high  and  the  seats  are  few,  so  send  the  coupon  today. 


TSI  International, 
one  of  the  world's 

fastest-growing  soft-  ^ 

ware  companies,  is  MS  ' 
out  to  satisfy  all  your  *••«*«***  .  Hi 

information  ^ro- 

hardworking  soft-  7  '*r*ul'"  *»»»- 

ware  rhot  can  have  ***  •**'*-  :Aw  w  - 
o  real  impact  on  I**10-*""0 
your  budget  in  W  ^  ■  I  *#,».. 

To  show  you 

what  we  mean,  we’re  conducting  information 
management  seminars  that  would  be  well 
worth  paying  for,  if  we  didn't  offer  them  free. 

In  just  half  a  day,  you'll  learn  new  ways 
to  get  information  into  your  computer— with 
Key/Mosrer,  the  on-line  doto  entry  system  for 
QCS  that  lets  you  capture  data  right  from  the 
source  and  requires  no  programming. 

You'll  learn  about  o  powerful  data  dictionary 
system  called  Doto  Catalogue  2,  the  most 
comprehensive  dictionary  product  available. 
And  the  newest  addition  to  the  TSI  line. 

You'll  learn  new  techniques  for  storing  and 
retrieving  information— with  Docu/Moster,  the 
on-line  system  that  gives  you  immediate  ac¬ 
cess  to  the  full  text  of  your  vital  business  docu¬ 
ments,  regordles  of  size  or  quantity. 

And  you'll  learn  how  to  get  information  out 
of  your  computer  in  the  form  you  want  to  see 
it — with  the  Data  Analyzer,  the  most  flexible 


system  of  its  kind. 

Whether  you're 
planning  to  odd 
new  applications  to 
your  system,  or  are 
just  looking  for  ways 


Mto  moke  your  job 
easier,  we  think 
you'll  find  learning 
about  these  prod¬ 
ucts  time  well  spent. 
To  reserve  your 
place  at  the  seminar,  just  fill  out  the  coupon 
and  send  if  to  us. 

But  do  it  today.  Seating  is  limited. 


TSI  International 

50  Washington  Street 

Norwalk,  CT  06854  (203)  853-2884 

_ -  Please  enroll  me  in  the  seminar 


I  won't  be  able  ro  attend,  but  I'd  like  more 
Information  on  the  TSI  produo  line. 


Company: 


TSI  international 


OFFICE 

SYSTEMS 

EXPO 


Recruitment 

Problems 


speakers  cowering  the  hottest  topics 
dustiy.  the  1962  FOSE  conference  Is  1 
most  Important  kxum  tor  today's  m 
management  community.  A  limited  r 


Why  does  a  company 
as  big  as  American  Express 
use  smal  IBM  computers? 

Because  sometimes  a  network  of  small  computers  can  be  more  effective  than 
one  big  computer. 

Take  our  Series/1,  for  example. 

The  American  Express  'Ravel  Service  Network— one  of  the  largest  travel  agen¬ 
cies  in  North  America— is  using  Series/l’s  to  run  its  "Ravel  Information  Process¬ 
ing  System  (TRIPS),  a  computerized  reservation,  accounting,  management 
information  and  communication  system. 

With  TRIPS,  American  Express  travel  counselors  can  plan  detailed  itineraries 
for  their  clients.  That’s  because  the  IBM  Series/1  is  so  flexible  it  can  support  the 
computer  applications  of  practically  every  form  of  travel  industry  supplier, 
including  airlines,  hotels,  tour  operators.  ..even  American  Express’  Consumer 
Financial  Services  Group.  Instantly,  it  brings  a  world  of  information  to  the  agent’s 
display  screen,  and  prints  clients’  itineraries  and  travel  documents  in  seconds. 

Series/1  is  so  flexible  because  it’s  modular.  Meaning  you  can  use  its 
components  as  building  blocks,  to  custom  tailor  a  solution  to  many  different 
requirements,  ranging  from  distributed  data  processing  to  energy  management  to 
industrial  automation. 

The  end  result  of  this  flexibility  is  higher  productivity. 

“Our  productivity  is  up  significantly,”  reports  Glenn  Santmire,  Senior  Vice 
President  of  American  Express  Travel  Division.  “In  this  business  a  fast,  assured 
response  to  our  client  is  what  counts.  With  that  we  are  giving  our  customers  better 
service.  And  that’s  the  key  to  differentiating  ourselves  from  competition.” 

But  flexibility  and  productivity  wouldn’t  be  worth  a  dime  without  reliability. 

And  although  we  could  quote  you  pages  of  statistics 
about  IBM  reliability,  we’d  rather  quote  Mr.  Santmire. 

“The  reliability  of  the  Series/1  is  way  beyond  our 
expectations.  It’s  for  that  reason  that  we  chose  it  as  the 
backbone  of  the  communications  network  for  our  ' 

For  monhibput  IBM’s  Series/1,  call  your  IBM 
representative  or  write  PO.  Box  1385,  Atlanta, 

GA  30055. 

AHtfle  BM  can  meana  lot  of  freedom. 


Meet  1982 ’s  challenges  in  information  processing 

— ■ - February 

through  May 

Seminars  1982 

Now  includes  five  conferences  and  the  eight-day  Data  Communications  Institute  sponsored  ly  Data  Cornmurications  Magazine. 


WASHINGTON 


Using  most  teleprocessing  monitors 
is  like  playing  the  piano. 


Years  of  practice,  continuous  tuning 
and  maybe  you’ll  v 

get  it  right,  im 


Before  ordering  just  any  teleprocessing  monitor  for  your  4300,  make  sure  you  understand  the  score.  Getting  most 
teleprocessing  monitors  to  play  will  take  weeks  of  installation  effort.  Composing  a  fully  orchestrated  application  can 
easily  stretch  over  a  year.  Keeping  most  teleprocessing  monitors  in  tune  with  your  changing  requirements  will 
demand  the  full-time  support  of  an  experienced  systems  programmer.  And  to  prevent  the  wrong  notes  in  untested 
programs  from  ruining  your  performance,  you’ll  need  separate  test  and  production  systems. 

If  this  isn’t  music  to  your  ears,  consider  a  COM  PLETE  alternative.  COM-PLETE  from  Software  AG  integrates 
all  teleprocessing  functions  into  one  incredibly  easy  to  use  package.  Installation  takes  no  more  than  a  day. 
Applications  that  would  take  1-2  years  to  develop  with  most  teleprocessing  monitors  can  be  completed  in  1-2 
months  with  COM  PLETE. 

All  COM-PLETE  facilities  are  independent  of  your  operating 
system  and  terminal  devices  so  they  adapt  automatically  to 
changes  in  system  hardware- and  software.  A  built-in  storage 
protection  feature  eliminates  the  need  for  separate  test  and 
production  systems.  And  COM  PLETE  can  be  combined  with 
our  ADABAS  data  base  management  system  to  give  you  a 
completely  integrated  data  base/data  communications  system. 

COM  PLETE  has  everything  you  need  to  assure  virtuoso 
teleprocessing  performance  from  your  4300  running  under  OS 
or  DOS/VSE. 

Use  this  coupon  to  arrange  for  a  free  lesson. 


Software  AG  of  North  America,  Inc. 

11800  Sunrise  Valley  Drive,  Reston,  Virginia  22091 
(703)  860-5050 

□  I  would  like  a  free  COM  PLETE  lesson. 

□  Please  send  me  information  on  your  free 


Title _ 

Compan) 


We  recently  shipped  our  100,000th 
CRT  terminal — just  three  years  after 
we  entered  this  highly  competitive 
market.  In  fact,  we  became  the  leader 
a  few  months  ago  when  we  began  to 


Congratulations  TeleVideo ! 

May  we  congratulate  ourselves? 
It  may  not  be  modest  to  do  so,  but 
were  bursting  with  pride. 


deliver  substantially  more  terminals 


than  our  nearest  competitor. 


TeleVideo  leadership  is  earned  by 
providing  extra  value  to  CRT  Users 
all  over  the  world  with  information 
systems  that  range  in  size  from  huge 
to  personal. 


CALIFORNIA  Santa  Ana  (714)  557-«095  •  MASSACHUSETTS  Boaton  (617)  668-6891  •  NEW  YORK/NEW  JERSEY  Mama  Plain.  (201)  267- 


{ 


Were  looking  forward  to 
another  occasion  to  tell  ourselves 
lort,  "Congratulations"— when  we  ship  oui 
and  operator  200,000th  TeleVideo*  CRT. 

productivity — and  a  better  return  on  Only  next  time,  we  don’t  plan  to 

their  data  processing  investment.  wait  three  years. 

TeleVideo  people  are  justly  proud 
of  their  accomplishment.  And  we're 

determined  to  expand  TeleVideo's  OTfel^ldeO  Systems,  Inc. 

leadership  by  continuing  to  develop  H70  Morse  Ave.,  Sunnyvale,  CA94086- (406)  745-7760 

exciting,  new  products  that  provide  000-538-8725  (ton-free  outsi  e  onua 

outstanding  value  to  our  users. 

iXAS  Dallas  (214)  980-9978  •  ILLINOIS  Bloomingdale  (312)  351-9350  •  GEORGIA  Atlanta  (404)  255-9338  •  EUROPE  London  44-9905-6464 
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PILLER 


CONTROL  SYSTEMS,  INC. 


CDC  Builds  Program 
For  IBM  Series/1  Minis 


System  Design  Aid  Available 
For  Honeywell  Level  6,  DPS  6 


power  protection. 


MAGNETIC 

MEDIA 


"Before  you  tell  me  about 
the  IBM  3081  you’ve  got  on  order, 
let  me  tell  you  about 
the  Advanced  System/9000 
I’ve  already  got  installed." 


Quite  honestly,  our  AS/9000  is  the.  fastest, 
most  reliable  compatible  computer  thaf anyone 
has  ever  delivered— even  IBM. 

After  having  installed  a  large  number  of  our 
large-scale  AS/9000s,  we've  found  them  to  outper¬ 
form  their  original  specifications.  In  fact,  their 
reliability,  availability,  and  serviceability  have 
proven  to  be  the  best  in  the  industry. 

We  offer  a  broad  line  of  compatible  comput¬ 
ers,  peripherals,  memory,  and  software.  The 
advanced  technology  and  ultra-high  performance 
essential  to  any  advanced  system.  Worldwide 
service  and  support.  And,  naturally,  complete 
compatibility. 

Unsurpassed  performance  is  yet  another 
reward  for  selecting  the  Complete  Computer 
Company. 


National  Advanced  Systems 


Introducing  theV\X 


Ifycw'rekxjkirigfcH*perftKTXiaxKe, 
fasten  your  seatbelts. 

Since  its  introduction,  the  VAX™  family  has  pute-intensive  applications.  Like  data  reduction, 

become  an  industry  standard  with  a  unique  com-  Structural  and  finite  element  analysis.  And  finan- 

bination  of  virtually  unlimited  program  capacity,  dal  and  business  modeling, 

versatility,  communications  capabilities,  and  If  yOu  already  own  a  \AX-ll/780,  you  can 

depth  of  software.  convert  to  the  new  VAX-11/782  with  a  standard 

Now  the  new  VAX-11/782  combines  a  pair  upgrade  package.  Without  rewriting  a  line  of 
of  VAX-ll/780s  into  one  powerful  attached  pro-  software.  Or  retraining  your  users, 

cessing  system  with  nearly  twice  the  throughput  By  upgrading  you  add  a  whole  new  level  of 

of  a  single  VAX-11/780.  That  makes  the  new  performance  to  the  features  that  have  made  VAX 

\AX^ll/782  perfect  for  your  toughest,  most  com-  the  most  popular  system  in  its  class. 


-11/782. 


The  VAX  VMS™  software  simplifies  pro¬ 
gramming  dramatically.  Every  VAX  language,  for 
example,  shares  the  same  symbolic  debugger  and 
Common  Runtime  library.  You  can  even  mix 
different  language  routines  within  a  single  pro¬ 
gram,  which  allows  you  to  use  edsting^software 

And  with  2  gigabytes  of  user  program  space  plus 
virtual  memory,  you're  not  likely  to  run  out  of 
capacity.  Or  need  to  segment  your  large  programs. 

But  there's  even  more. 

VAX  can  give  you  the  tools  you  need  to 
build  an  encompassing  strategy  for  office  and 
information  management. 

Tools  like  electronic  mail,  text  management, 
screen  formatting,  a  CODASYL-compliant  data 
base  management  system,  record  management, 
and  a  powerful  query/report  writer. 

And  with  VAX  distributed  access  capability, 
users  and  programmers  can  access  files  of  infor¬ 
mation  from  any  VAX  in  the  network  without 
having  to  know  exactly  where  they  are. 

The  VAX-11/782.  If  you  want  a  new  level  of 
VAX  power,  it's  here.  So  fasten  your  seatbelts. 

For  more  information,  call  toll-free: 
800-258-15 77,  extension  100.  In  New  Hampshire, 
call:  603-884-7492,  extension  100.  Or  return 
the  coupon  below. 


Yes,  I'm  interested  in  the  new  high  performance 
VAX-11/782. 

•  (  )  Please  send  me  literature. 

(  )  Please  have  a  Sales  Representative  call. 


Whether  you  buy  the  new  VAX-11/782  or 
upgrade  your  existing  VAX-11/780,  you'll  be  sup¬ 
ported  fully  by  Digital's  service  on-site,  around 
the  world.  Just  like  all  VAX  products. 

For  sheer  versatility,  nothing  lives  up  to  the 
VAX  family  of  computers.  VAX-ll/780s  can  be 


user  data  processing  applications  or  timesharing. 

You  could  put  VAX  at  the  very  heart  of  an 
office  information  system.  Link  it  to  other  VAX 
systems  by  way  of  DECnet™  And,  with  \AX 
communication  options,  to  other  computers. 

But  the  most  impressive  feature  of  all  in  the 
VAX  family  is  the  depth  and  richness  of  software 
available. 


Send  to:  Digital  Equipment  Corporation,  129  Parker  Street, 
PK3-2/M94,  Maynard,  MA  01754,  Attn:  Media  Response 
Manager.  Digital  Equipment  Corporation  International, 

12  Av.  des  Morgines,  CH-1213,  Petit-Lancy /Geneva. 

In  Canada:  Digital  Equipment  of  Canada,  Ltd. 


MAGNETIC  MEDIA 


viding  proven,  interactive,  user-friendl 
ware  MCBA’s  accounting  and  distributk 
ware  is  installed  in  over  9,000  user  si 
Wang,  Digital  Equipment  Corporation, 


MAGNETIC  MEDIA 


MCBA  Software 
Moves  a  lot  of 


“MCBA  software 
on  Wang  hardware 

spells  SUCCESS  from  Day 
One  of  the  installation.” 


IN  DEPTH 


T- 


IN  DEPTH 


Coping  With  Change  in  Office  Technology  Implementation 


By  Dave  Ackley 
And  Pat  Acldey 


project 


STAGES  OF  CONCERN 


Depth/12 


STAGES  OF  CONCERN 


Depth/13 


HIGHER  YIELDS 


With  the  new  Altos 8086,  eight-user, 
16-bit  microcomputer  family. 


with  Altos'  16-bit  capabilities.  Call  our 
tot  free  number  or  write  Altos 

Infcm^lon12d^M>wtdra  pr“luet 
(European  Head  Offlre)39Champs 


Easy  conversion  of  ACS8000  8 
software  and  flies  to  16-bit 


★★EXTRAS 


Color  Graphics  Terminal— $995 

An  Industry  Flret,  IS-2048  Breaks  $1000  Price  Barrier 


Not  The  Far  East. .  .Color  Price 
Breakthrough  Came  From  Georgia 

Experienced  Graphics  Team 

Converts  Software  to  Color 

s  ! zstsEizr 

STAGES  OF  CONCERN 


In  Depth/15 


STAGES  OF  CONCERN 


In  Depth/16 


The  person  responsible  for 
planning  and  implementing  a 
major  change  will  need  to 
work  in  a  highly  adaptive 
way.  He  should  constantly  as¬ 
sess  the  stages  of  concern  of 
the  individual  participants 
and  users,  monitor  their  pro¬ 
gress  and  adapt  intervention 
methods  as  required.' 


HP  3000 


HARDWARE  AND  SOFTWARE 


(he  job  done.  Offer  suggestions  and  f 
alternatives  for  managing  the  transi-  , 
(ion  to  the  new  methods.  Make  sure 
the  participants  are  aware  of  the  edu¬ 
cation.  training  and  administrative 
assistance  being  provided. 

4  -  Consequence:  Continually 
solicit  feedback  from  users.  Offer  ex- 

About  the 

Hah.  OS.  amt  Lmekjt  S.F..  "Imuwlim 

rwSter  Eywaticm.  UmwnityefTbui  "  Matin 

Assessing'  Open-Ended 's'ltiemeals  of  Cmem 

:W  | 

c *4 

land  Systems  Corp.  of  Ann  Arbor.  Mich.,  specializing  in  organizational  cnange  ana 

which  specializes  in  strategic  planning  quality  circles  in  the  office  environment. 

methods  for  computer  technology  and  Her  current  applications  include  working 
data  systems.  with  organizations  undergoing  decline  or 

He  has  20  years'  experience  in  the  com-  retrenchment, 
puter  field  with  a  current  emphasis  on  she  has  eight  years  of  experience  in  data 

mclect:,  ™  ^  " 

rompwld'al  She  holds  an  MS  in  industrial  psychol- 

California  Western  University,  where  he  qgy  from  San  lose  Universrly  and  is  a 
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"Jovan  has  tripled 
productivity  and 
cut  order 
processing  time 
in  half  through 
the  unique 
capabilities 
oftheTandem 
NonStop 
System." 


IOVAN  JOV/ 


n  NonStop  System 


The  NonStop  System  , 


The  NonStop  Compan 


ion  call  your  local  sales 
niters  Inco'porated.  19333 
mo  California  95014. 
n  (4 OS)  /25-6000 


elded  to  tlie  system  to  accommodate 
■dible  growth.  adding  companies,  a 
ol  new  product  lines  and  multiple 


TANDEM! 

NonStop  Computing  Systems 
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SOFTWARE  FOR: 

-  data  base  management 
-  applications  development 
-  transaction  processor 
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Systems  Rated 

Survey  Pinpoints  Users'  Concerns  About  DDP 


Satellites  Seen  Way  to  Cost-Effective  DDP 


NO  OTHER 

ELECTRONIC  PRINTER 
CAN  MAKE 
THIS  STATEMENT. 


_ ~~ _  1  should  print  tnem  on  the  Xerox 

— „„  ggg.raggg  l  9700  Electronic  Printing  System. 
a  ?!!f— L„,  I  The  9700  is  the  world's  most 

JfeniljSEgprr  *  .if  A  advanced  electronic  printing 

system.  Only  the  9700  can  turn 
ifil ^g1*^  in&rmation  directly  into 
j  letter  quality  statement  with 

virtua%  unlimited  type  styles.  Even 
ifpp,  company  logos. 

The  9700  will  print  medium,  fine  and 
bold  face  with  fixed  or  proportional  spacing. 
tmW  ^  It  will  print  on  both  sides  of  the  page  using 

almost  any  kind  of  paper.  And  there’s  no  need  for 
expensive  forms  or  overlays. 

Information  can  be  changed  quickly  and  easily  and  statements  can  be  indi¬ 
vidually  customized.  What’s  more,  the  9700  will  print  cover  letters  and  other 
promotional  pieces  along  with  the  statement  itself. 

Xerox  wrote  the  book  on  customer  statements.  In  fact,  if  you’ll  contact 
us,  well  make  sure  you  get  a  copy.  Write  to  Keith  DavidsomXerox  Printing 

Printing  Guide  to  Customer  Statements? 

Ana  start  making  a  statement  that  speaks  well 


I 


I 


Sybercache 


Intelligence  and  Architecture  to  Break  the  I/O  Bottleneck 


Easy  Implementation 

Sybercache  is  fully  hardware  ai 
software  compatible  with  4341, 
3701135-168,  3031-3081,  or  eqi 
CPUs.  And  since  the  cache  ma 


Industry-standard  DASD  architecture  is 
proving  inadequate  for  many  high 
performance  systems.  The  problem  is 
the  growing  disparity  between  processor 
speed  and  disk  response  time. 

The  resulting  bottleneck  can  throttle 
performance,  inflate  operating  costs 
and  hinder  productivity. 

That  the  bottleneck  can  be  broken 
has  been  consistently  demonstrated 
by  STC's  remarkable  stream  of 
DASD  innovations. 

The  latest  of  these  is  Sybercache:  the 
STC  8890  Intelligent  Disk  Controller. 


Coupled  with  STC's  current  family  of 
8350,  8650  and  8360  disk  drives. 
Sybercache  delivers  the  I/O  response 
and  transfer  rates  demanded  by 
today's  fastest  processors. 

As  STC's  new  generation  8380  drives 
come  on  line,  Sybercache  will  deliver 
even  more  performance  for  still 
greater  productivity. 

More  Than  Cache 

By  alleviating  path  queuing  problems, 
eliminating  mechanical  delay  and 
driving  transfers  at  full  channel  speeds, 
Sybercache  reduces  I/O  times  by  as 
much  as  75V 

Central  to  its  performance  is  the 
Sybercache  manager-a  fast 
microcomputer  that  evaluates  host 
channel  programs  then  directs  data 
flow  according  to.  the  performance 
needs  of  each  data  set.  It  determines 
which  operations  should  be  directed 
to  disk,  which  to  Cache,  and  how 
much  buffer  space  each  requires-on  a 
case-by-case  basis. 


automatically,  implementation  is 
straightforward. 

Sybercache  comes  with  1 .5  Mbytes  of 
buffer  storage,  two  storage  directors, 
two-channel  switch,  and  maintenance 
processor.  Field  installable  options 
include  four-channel  switch  and  3,  6, 
or  12  Mbytes  of  buffer. 

Versatile  Architecture 

Versatility  is  the  principle  strength  of 
STC's  architecture.  Specific  products 
designed  to  solve  specific  problems 
result  in  consistently  high  throughput 
without  relinquishing  the  compatibility, 
economy  or  reliability  you've  come 

Consider:  The  43GS  Solid  State  Disk 
for  paging;  VSS  for  sequential  data 
base  management;  high-speed  8360 
disk  for  interactive  files;  double 
density  8650  disk  for  on-line  data 
bases;  and  now,  Sybercache  for 
intelligent  subsystem  control. 

To  learn  how  STC's  innovative 
architecture  can  break  the  I/O 
bottleneck  in  your  operation,  contact 
your  local  STC  Marketing 
Representative.  Or  write:  STC,  2270  S. 
88th  Street,  Louisville,  Colorado 
80027.  Phone:  (303)  673-4063 


PR°ffnS^FER^ga 


DP  Group  Operates  Without  a  GPU  'in  Site' 


tize  automatically  and  delivered  s 
npletely  finished  frames.  Duplic 


(Continued  ftom  SRI  IS) 


.  MDBS  makes  professional 


micro  computers  at  micro  prices 


Another  ksson  in  New  Math  for  OEMs. 


Our  IBM  software-compatible  System  312  is  rewriting 
the  profit  formula.  If  you’re  an  OEM,  software  supplier  or 
systems  house,  take  a  look  at  our  numbers. 

I.  Total  IBM  software  compatibility.  System  312  uses  the 
370  instruction  set  and  runs  DOS/VS,  DOS/VSE,  OS/VS1 
and  VM/370  System  Control  Programs.  You  protect 
your  investment  in  hardware,  software  and  staff  training. 

II.  Better  profit  margins.  We  sell  the  System  312  for  as  low 
as  half  the  price  of  the  comparable  IBM  4300  series  machine. 
That  comfortable  margin  could  make  the  312  the  perfect 
vehicle  for  turning  your  software  house 
into  a  more  profitable  entry  in  the  total 
systems  market. 

III.  A  complete  integrated  system. 

The  312  has  integrated  controllers,  so 
you  don’t  have  to  use  expensive  IBM 
peripherals.  Four-Phase  can  ship  the 
system  with  disc  and  tape  drives, 
communication  devices,  printers, 


card  readers  and  a  console  CRT. 

IV.  Nationwide  support  You  can  support  users  yourself, 
or  take  advantage  of  a  Four-Phase  field  service  contract. 
We  have  over  1000  service  people  in  more  than  150 
locations  across  North  America. 

If  you  like  the  way  the  new  math  adds  up,  call  us 
at  1-800-528-6050  extension  1599  (in  Arizona  call  1-800- 
352-0458  extension  1599)  and  ask  for  our  brochure  on  the 
Systems311  and  312.  Or  complete  the  coupon  below. 


Everybody  is  going  to  this  one! 

(Because  there's  never  been  anything  else  like  it!) 


MARCH  2-5, 1982 

HYATT  RECENCY  EMBARCAOERO,  SAN  FRANCISCO 


The  first  computer  conference  sophisticated  enough 
to  serve  the  needs  of  three  major  markets  and 
still  give  you  what  you  need  most ... 


SKI  SQUAW  VALLEY  (Ukt  Tafeot)  -  Post  moling,  three  night  visit  to  renowned  Olympit 

Single  rates  available  on  request. 

For  reservations  for  air  travel  and/or  pre/post  vacation 
arrangements,  contact  Conference  and  Convention  at 
Garber  Travel 

Call  toll-free:  1-800-225-4570 
In  Massachusetts  call:  1-617-787-0600 


'LndledUnd 


Firms  Reap  DDP  Benefits  —  Without  Hardware 


payroll 


erchandise 


Great  Printers 

Don’t  Have  to  be  Ugly. 


Expensive. 

Or 

Unreliable. 


Unavailable. 


We  Bring  Good  Things  to  Life 


Morepow 


The  new  HP  3000 Series  64  more  than  doubles  the  pro- 
.  Now,  users  at 
d  terminals  around  your  company 
ve  data,  prepare  reports,  do  word 
processing  or  generate  graphics  —  while  the  Series  64 
runs  batch  jobs  at  the  same  time. 

With  up  to  8  Mb  of  main  memory  and  supporting 
as  much  as  6.4  Gb  on  disc,  the  Series  64  can  handle 
your  most  demanding  EDP  applications  —  in  sales  and 
marketing,  financial  management  and  manufacturing 
administration.  It  also  supports  our  HP  Interactive 


s.  And,  the  system  is  available  with  our  Guaran¬ 
teed  99%  Uptime  Service. 

Family  Plan. 

As  a  member  of  our  HP  3000  family  of  computer 
systems,  the  Series  64  protects  your  data  processing 
investment  with  our  traditional  hardware  and  software 
compatibility.  This  lets  you  transport  programs  between 
id  smaller  HP  3000s  throughout  your 


ly  automating  many  routine  com¬ 
puter  instructions,  RAPID/3000  lets  you  concentrate 
on  the  really  important  jobs. 

The  entire  HP  3000  family  now  supports  the  inter- 
ccrrr  X.21  and  X.25  standards  as  well  as 
tworking.  So  you  have  greater  flexibility  in 
accessing  other  HP  computers  and  IBM  mainframes, 
icross  town  or  around  the  world. 

estof  the 


a  thing  of  the  past. 

Read  all  about  it. 

For  more  information,  send  for  our  new  brochure  on 
the  HP  3000  Family.  Write  Hewlett-Packard,  Attn:  Bob 
Bond,  Dept.  03124.  11000  ttfolfe  Rd„  Cupertino,  CA 
94015.  Or  if  you’d  like  to  see  our  systems  in  action, 
call  800  227-9750  (in  California,  415-857-7257)  for 
i  of  the  Productivity  ’82  Seminar 


wrm  HEWLETT 
ftl'&J  PACKARD 


PRINTER  REPORT  PRINTER  REPOR 


,  Diskette  I 


SssssssSfessss 
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l  computer- 


stems  in  y°ur 
,d  with  your 
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DECwriter  III  users  are  happier. 


Reliability 


Keyboard  Features 


Terminal  Average 


The  DECwriter 
people  who  use  it. 
It  was  rate< 


put,  1200-baud  DECwriter  Ill,  but  also  to  mention  Digital's  long¬ 
standing  commitment  to  products  that  work  well  for  people. 

You  see,  we  believe  people  work  better  when  they're  given  tools 
that  work  better. 

To  buy  a  DECwriter  III,  contact  your  local  terminals  dealer. 

Eor  the  name  of  the  one  nearest  you,  call  (800)  225-9378  (outside 
the  Continental  U.S.  and  in  Massachusetts  call  (617)  467-7068) 
between  8:30am  and  5:00pm  Eastern  time,  or  contact  your  local 

Digital  Equipment  Corporation,  Terminals  Product  Group, 
MR2-2/M67,  One  Iron  Way,  Marlboro,  MA  01752.  Tel.  (617) 
467-7068.  In  Europe:  12  Av.  des  Morgines,  CH-1213  Petit-Lancy/ 
Geneva.  In  Canada:  Digital  Equipment  of  Canada,  Ltd. 

‘According  to  Data  Decisions,  he.  For  a  copy  of 

wrirttoBata Decisions,  Inc.,  _ 

Cherry  UiO,  New  Jersey  00034. 


We  change  the  way 
people  work. 


The  duster 
you  can  shape  to 
the  moment. 


Our  Pata-peed  454C  terminal  -v-tem  tit-  into  vour  current  operating 
vedutv-  and  adapt-  readily  to  future  change-. 

'The  -\-tem  i-  TTOeornpatihle,  in-taihea-ilv,  i-  tullv  modular..|Hchnter 
it  roller  it itercoi meet-  a-  man.v  a-  T  terminal-  O  can  he  printer-).  Pi-plav-  mav  he 
uted  up  to  a  mile  awa\,  printer-  up  to  2,c\V  feet. 

The  penerahpurpo-c  di-pliv  -ration- are  humun-eneineered  tor  hiph 
viuctn  it \  and  low  operator  tatipue.  Screen-  tilt.  Kevhoard-  come  in  five 
anpement-  and  are  mterchanpeahlc.  Pi-plav  character-  are  cri-p  upper  and  lower 
e.  .A  vanetN  of  printer-  1-  available  to  meet  the  exact  need-  of  vour  -v-tem. 

Built -1: :  diapt >-t  n  -  pu  ipoa  a  tin  -o;r.\  e  *  a  a:  0.  troi  ;hh  -.  >ervn  e  :- 
Tio-end  and.  bached  h\  the  Bell  Sv-tein.T'nree  pavtnent  option-  will  meet  vour 


The  knowledge  business 
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Switches  From  Centralized  Approach 

DDP  Gets  Glowing  Reviews  at  Power  Plant 


Desks  of. 

Uti 


We  would  like  to  propose  a  more 
perfect  union. 

You  and  one  of  the  innovative  work 
j  stations  from  Xerox. 

No  one  else  offers  you  such  a  com¬ 
plete  range  of  office  macnines  that  you 
can  use  individually  or  as  a  total 

?  information  network.  Today  and  to¬ 
morrow. 

So  if  you  work  at  a  desk,  there’s  a 
Xerox  work  station  that’ll  fit  your 


needs  no  matter  what  your  job.  For  example,  the  Xerox  820  personal  computer 
uses  industry  standard  software  to  help  managers  handle 
planning ,  budgeting  and  forecasting . 

But  it  doesn’t  stop  there.  If  you  have  a  small  fUjSl 

business,  it’s  perfect  for  your  billing,  payroll 

and  ledgers.  And  it’s  very  easy  to  use.  Ol  j|j  BSSlIU 

For  secretaries  who  do  a  lot  of  word 
processing ,  the  Xerox  860  Informa- 
tion  Processing  System  is  the  answer. 

It  can  speed  up  and  simplify  text  edit-  \<^r  ^  [Vq 

ing.  The  CP/M*  operating  system  j\HFj  Hf  ^  j  T{ 

software  is  now  available  for  the  860 
and  the  820,  which  gives  you  access  to  ^  ^ 


jj§  hundreds  of  other  software  packages. 

Allowing  both  work  stations  to  compute, 
do  statistics,  process  records,  and  manage 
and  store  all  types  of  information. 

The  Xerox  8010  Information  System 
JSBj  is  a  unique  work  station  for  business 
[fW  professionals:  engineers ,  analysts ,  research- 
ers,etc. 

P  They  can  use  it  to  create  reports  and 
T  presentations  with  tables ,  charts  and 
I  other  graphics ,  and  print  them  in  a  variety 


of  typefaces.  It  also  handles  electronic  mail  and  filing. 
And  a  full  system  of  communication  devices  is  available. 

Then,  whenever  you’re  ready,  you  can 
begin  to  incorporate  your  office  of  today  into 
your  office  of  the  future  with  our  Ethernet 

■  network. 

Which  lets  you  and  your 
machines  work  together.  Giving  you 
and  your  company  the  most  complete 
information  system. 

Under  a  unified  network.  With  more 
opportunity  and  productivity  for  all. 

To  find  out  more,  call  800-527-1868? 


mm 


work  better  than  others. 


Computer  sites  crcro6s  the 
country  are  finding  the 
beet  way  to  data  security. 
TOP  SECRET.  Let  it  protect  yc 


for  MVS. 


for  a  free  trial  today. 


800-543-7583.  In  Ohio,  call 
collect  (513)  890-1200. 


C1CS  included),  built-in  tape 
management ...  TOP  SECRET 
has  all  the  features  youneed 


Equal  Access  for  Students 

DDP  Taps  Education  Pipeline  in  Remote  Alaska 

Special  to  CW  where  two  PDP  11/70  computers  are  required  to  the  specific  recipient  Alaska  penninsula.  receives  a  mea 

JUNEAU,  Alaska  —  In  an  Eskimo  operated  jointly  by  the  Alaska  State  anywhere  in  the  state.  sage  through  the  computer  terminal 


i  twilight  on  a  Ja 


Ethernet  Coming  This  Year  in  MSI  Chips 


With  Protocol  Processor 

Asynch  Terminals  Linked  to  IBM  Hosts 


CAMBRIDGE,  1 


(Ur  HND  RETURN  TOR  ERST  RESPONSE 

8  for  a  variety  of  terminals 

with  tape  interface  with  universal  interface 

|  □  Series  150 A 

|  ,  ^  300  baud,  31  models 

□  3MC2-13^  ^  ^ _  '  ^S>rt»«3<)2A.B^  * 

|  * . 

!  $127 

Operates  with  audio  recorder  interfaces  1 

Provides  block  and  record  markers  Hardwire  options 

““ — - 

-  5325  *175  T 

•  ComDatazxzzt™^  J5r  - r— ~ — 

of  IDHIS-1982. 
development  lime  90 


Systems 


Database:  Cullinane 


For  quality  and  value, 
i  the  Zenith  smart  terminal 


lift! 


datosouth  announces. .. 

THE  TOTAL  PRINTER  PACK  ACE! 


newman 

18001 521-063 


PDP-11  &  VAX  users. 


ComDesign 


The  Analyzer  Manages 
Magnetic  Tapes 


plus  $500 /type  style 
By  unbundling  it: 
line  processing  softi 


LITTLETON, 


tape  handling, 
reporting  and 


High-Capacity  Winchesters 
Now  Run  on  HP  250 


i  ■ 


VoiceSystem  Micro-Based  Office  Tool 

Adds  1500  Users  Graphwnter  Boasts  Eight-Pen  Plotter 

BURLINGTON,  Maas,  —  A  voice  WALTHAM.  Mass.  -  Graphic  computer  ‘’ST'r.nohwri.., 


The  Midwest’s  most  conrorehensive 
computer  disaster  backup  and  recovery  facility. 

The  Chicago  Sungard  Center. 
Now  open  for 

-sSSc  business.  =~S 


Commodore  Gets 
WP  Software 


NEEDHAM, 


mm 


JT2X5?;  Osha  Reports  on  Semi  Workers 

making  a  stale-  (Continued  from  Page  75)  lation  systems. 


Bell-Northern  Research  is  Canada's  largest  industrial  research  and  development  organization 
with  a  well-established  world  wide  reputation  as  a  leader  of  telecommunication  technology. 
Continued  growth  in  our  activities  and  programs  has  created  opportunities  at  all  levels  for 
skilled  professionals  in  our  computer  and  communication  services  division. 


Leaks  Taint 
Valley's  Water 


Our  computer  and  communication  services  division  provides  BNR  professional  and  support 
staff  with  computer,  voice  and  data  communication,  and  office  automation  services.  The 
environment  consists  of  interactive  time-sharing  VM/CMS,  large  scale  IBM  processors 
(3033  (2).  4341. 3081  later  this  year)  and  several  varied  mini-  and  micro-computers.  These 
systems  are  located  in  three  computer  centres  in  Ottawa  and  California,  serving  the  BNR 
population  of  our  Montreal.  Edmonton.  Toronto.  Ottawa.  California  and  Michigan  labs. 


We  are  offering  you  rewarding  career  opportunities  i 
teams  working  in  the  following  areas: 


TELECOMMUNICATION 

•  Network  Manager; 

•  Workstation  Evaluators: 

•  Communication  Software 
Analysts: 

•  Electronic  Office  Systems 
Evaluators:  and 

•  Voice  Network  Planning. 


USER  CONSULTING 

1  User  Services  Consultants: 
i  Applications  System 
Designers: 

1  Education  Specialists. 

1  User  Needs  Analysts: 

'  Information  Centre 
Consultants:  and 
1  End  User  Service  Planners. 


VM/CMS 

Systems  Programmers: 
Application  Systems 
Programmers: 

Manager.  Application 
Systems,  and 
Performance  and  Capacity 
Planners 


Recession  Tightens;  TI,  REI  Announce  Layoffs 


Computer  and 

Communication  Professionals 


Join  a  team  that  will  depend  on  your  talent  and  that  will  share  their  knowledge  and  expertise 
with  you. 

We  offer  you  comprehensive  employee  benefits  and  a  compensation  plan  which  allows  proper 
recognition  of  your  talent  and  contribution. 

If  these  opportunities  appeal  to  you  and  you  have  experience  in  any  of  the  above  areas,  why 
not  talk  with  us.  Send  a  complete  resume  to  Luc  Sicotte.  Recruiting  Specialist  We  look  forward 
to  hearing  from  you. 


Get  Graphics 
On  Your 

DEC’  LA120 


Bell-Northern 

Research 


Because  it  works. 


Until  I  found  Epoch  480 
computer  tape,  I  used  to 
worry  about  the  boss  and  my 
job  security  Now  I  am  the  boss 


E  GRAHAM  MAGNETICS 


czez 


NORWALK.  Conn.  -  Developed  velopment  (1RD),  Inc.  (story  on  Page 
aedtamT  the  OTmmereiai' videodisk  Eclipsed  for  home  use  by  the  simtU- 

upporteis  hoped."  according  to  a  recorder  (VCR),  the  videodisk  is  ex¬ 
study  by  International  Resource  De-  pected.  hosvever,  to  eventually  have 

- ; - ' - 1 

a  "profound  impact  on  electron 
publishing  and  to  make  its  mark  as 

In  the  office,  the  optical  disk  "wi 
combine  with  other  automated  offi 
technologies  and  distributed  pn 
cessing  to  create  new  productivity 

a  potential  purchasers,  the  largest  po¬ 

tential  market  is  for  digitized  tele- 
11  communications  recording,  accord- 
-e  ing  to  the  IRD  study.  The  two  major 
>  areas  within  this  category  are  satel- 
w  iite  communications  and  petroleum 
..  exploration. 

tion,"  the  report  projected.  Mass  archival  storage  is  another 

Besides  giving  executives  the  abUi-  “»)<>*  centralized  application, 

ty  to  review  comprehensive  stored  "There  are  over  4.000  large  business 
data  in  multimodal  form  via  incxeas-  and  scientific  computer  systems  with 

nauf  optical  disk  technology  will  aid  2  bytes,"  the  study  noted.  Other 
the  secretarial  work  force.  groups  suited  for  such  mass  storage 

.  "X.'tHI 

"M  secretarial  workstations,  the  op-  facilities*'*"'  CWnp,nl“  ‘ 

heal  disk  will  V  used  for  active  an  ,acl,in” 

chival  storage  and  also  to  store  voice  Optical  disk  drive  revenues  will  re- 

iiiii'a  luiJ 

ments.  meeting  and  conference  noti-  will  be  placed  at  that  time  for  evalua- 
ficahons  and  agendas  and  the  like,"  tion  purposes."  By  1987,  their  reve- 
the  report  said.  nues  will  be  S2  billion,  soaring  to  $9 

•  Ease  ol  Usa-nooemmais  cos  be  ScStied  &  productso  in  udtng  Comdex 

In  terms  of  the  volume  of  bits  billion  by  1992.  the  study  forecast. 

Optical  Disks  Seen  Strong 

For  moo  inloimcStan.  call  «t  33f 

>w«*McKeruie 

23QPMor«arqA»enoo 

(Continued  from  Page  75) 
per  disk  from  Mountain  View,  Cali 
based  Drexler  Technology  Corp.  Bu 
"Drexler  is  prepared  to  price  initi 

sidestepping  these  problems,  the 
study  suggested. 

t.  Another  pitfall  lies  elsewhere, 
al  however.  Because  of  the  volumes  of 

(nCincomS^aTis 

$100,  and  prices  of  $10  per  disk 
foreseen  when  production  is  in  fu 
scale,  no  later  than  1984,"  the  repo 
said  (see  chart). 

Some  Imperfections 

re  there  is  "uncertainty"  about  whether 
ill  current  data  base  management  soft- 
rt  ware  can  manage  the  data  stored  on 
optical  disk.  IRD  said 
"Unless  appropriate  companion 

In  spite  of  its  "spectacular  pric 
performance  advantages,"  optic 
disk  technology  is  not  yet  the  perfe 
storage  medium,  the  report  pointi 
out.  Two  frequently  cited  impec 
ments  -  lack  of  erasability  and  re 
tively  high  error  rates  —  are  regar 

/  V  developed,"  IRD  observed  in  its 
al  report,  "the  [optical)  disk  could  be- 

td  industry:  incredibly  powerful  but 
li-  with  a  pitifully  small  brain  and 
la-  therefore  doomed  to  extinction 
d-  While  further  research  is  needed  in 

ON  SOFTWARE  ENGINEERING 

Edited  by  Edward  Yourdon 

A  collection  of  twenty-five  hard-to-find  articles  lhat  define  the  state  of 
the  art  in  analysis,  design,  and  programming. 

The  Emperor  s  Old  Clothes:  Hoarc 

Project  Planning  and  Control:  Donelson 

Program  Development  by  Stepwise  Refinement:  Wirth 

Measuring  Programming  Quality  and  Productivity:  Jones 

A  Model  of  Large  Program  Development:  Belady  A  Lehman 

Toward  a  Theoretical  Basis  for  Estimating  Programming  Effort:  Halstead 

A  Method  of  Programming  Measurement  and  Estimation:  Walston  k  Felia 
Design  and  Code  Inspections  to  Reduce  Errors  in  Program  Development:  Fagan 
Better  Manpower  Utilisation  Using  Automatic  Restructuring:  DeBalhine 

TV  Structure  of  tV  •■THE"-Multiprogramming  System:  Dijkstra 

ed,  however,  as  tempora 

drawbacks  by  IRD  researchers. 
While  Drexler  calls  its  Drexon  di 

"quasi-erasable,"  according  to  IR 

technically  it  is  not  erasable  at 
'Instead,  each  Hme  data  is  record 

In  a  fresh  track.  5%  to  10%  of 

track  area  is  Left  blank,"  IRD 

plained. 

"For  updating  old  information, 

blank  area  is  used  both  as  a  fence 

have  been  made  in  the  technology  of 
sk  lasers,  which  are  crucial  to  the  re- 

D,  cording  and  reading  of  data  on  disks. 

ill.  Hitachi,  Ltd.  and  RCA  Corp.  have  as- 
ed  sumed  leadership  in  the  develop- 

x-  while  work  on  alternative  media 

types  is  also  progressing, 
is  For  example.  Philips  N.V.  Gloei- 

to  lampenfabrieken  and  RCA  Corp.  are 

block  off  the  old  information  and 

a  pointer  to  direct  the  system  to 
updates,"  the  IRD  report  conhnu 
adding.  "A  picturesque  analo 
might  be  the  difference  between  e> 
cution  and  jail." 

as  studying  thin  metal  filma  like  relluri- 

he  urn  and  its  alloys;  Kodak  Corp.  is 
id,  looking  into  dye  polymer  films;  Har- 
gy  ris  Corp.  is  examining  electrophoto, 
e-  graphic  media;  and  Drexler  is  devel¬ 
oping  memi-ipipregnated  plastic, 
x-  Such  work  it  expected  to  result  in 

Cosi/Benefit  Analysis  of  Information  Systems:  Emery 

.  Estimating  Software  Costs:  Putnam  k  Fitzsimmons 

Proof  of  a  Program:  FIND:  Hoare 

^'bcrtfer  R^dcnuTf  CRliroma^Nw  Yort  &  Wuhinskxi 

•ctfrr  m  :  VISA  m  n  MASTERCARD.  Ctrl  Ns _ 

of  twcm^four  ank»CN  1  racing  the  evolulion  of  wftware  engineering  Endowed  n 
53175  for  <afti  copy 

pected  in  the  1990s.  Meanwh 

bi-  proved  recording  densities, 
n-  Further  details  on  the  *1,2*5  report 

sured  data  security.  In  addition,  en 

ability  reduces  packing  density 

probably  the  optical  medium's  ch 

selling  point. 

The  raw  bit  error  rates  -  hlgl 

remain  a  question  mark  in  the  tm 
nology.  While  the  error  rates  are  t 
a  (actor  for  image  storage,  they  do 
feet  the  storage  of  machine-reads] 
data,  IRD  pointed  out.  "Opinion  <! 
fen  on  the  esse  with  which  the 

Kg 

YmHm  Pmi  IIU  A.NM  of  the  Axite  NY  NY  NN»  II*  TJM47J 

error  rates  can  V  lifted  to  accepts! 
levels  for  all  application,,''  the  atu 

On  the  other  hand.  "The  vast  qui 
titles  of  storage  apace  offered 

writhmmrnew* cfotato  vtdd^MI 
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